Oxygen upregulates nitric oxide synthase gene expression in ovine fetal pulmonary artery endothelial cells.
Nitric oxide (NO) is critically involved in oxygen-mediated pulmonary vasodilatation in the fetus and newborn. We determined the effects of prolonged alterations in oxygenation on endothelial NO synthase (eNOS) gene expression in early passage ovine fetal intrapulmonary artery endothelial cells (PAEC). PAEC were exposed to PO2 = 50 or 150 mmHg for 48 h, and eNOS protein expression was evaluated by immunoblot analysis. eNOS protein expression was 2.7-fold greater at higher oxygen tension; eNOS upregulation was also evident after 24 h. Inducible NOS protein was not detectable by immunoblot at either level of oxygenation. In the lung, the effect of oxygen on eNOS expression may be specific to the endothelium, as eNOS expression in bronchiolar epithelial cells of Clara cell lineage was not altered by varying oxygen tension. The oxygen-related increase in eNOS protein in the fetal PAEC was associated with 2.5-fold greater NOS enzymatic activity. In parallel, there was a 2.8-fold rise in eNOS mRNA abundance. Thus eNOS gene expression in ovine fetal PAEC is upregulated by oxygen, and this is mediated at the level of gene transcription or mRNA stability. This process may play an important role in oxygen modulation of pulmonary vasomotor tone in the fetus and newborn.